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From tJie 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

MARY ELIZABETH BUSH 
QUALLION LLC 
P.O. BOX 923127 
SYLMAK, CA 91392-3127 



PCT 



NOTIFICATION OF TRANSMITTAL OF 
INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Applicant's or agent's file reference 
Q137-K1 



International application No. 
PCTAJS03/01338 



Date of Mailing 
(day/monih/year) 



ZB NOV 2003 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 
15 January 2003 (15.01.2003) 



Priority date {day/month/year) 
15 January 2002 (15.01 .2002) 



Applicant 



QUALLION LLC 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to 
all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority dale (or later in some Offices)( Article 
39(l)Xsec also the reminder sent by the International Bureau with Form PCT/1B/301). 

Where a translation of the international application must be furnished to an elected Office, mat translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT 
Applicant's Guide. 



Name and mailing address of the IPEAAJS 
Mail Scop PCT. Attn; IPEAAJS 
Commissioner far Patent* 
P.O. Box 1450 

Alexandria. Virginia 2231M450 


Authorised officer /I f / /% / 

Park* J. Ryan /^yiMI^t^ 
Telephone No. (703) 308-238^ 


Facsimile No. (703)305 3230 




Form PCT/IPEA/416 (July 1992) 
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Applicant's or agent's file reference 
0137-PC1 


______ mraW _ . See Notification of Transmittal of International 

FOR FURTHER ACTION Pretimin ^ Examination Rcpprt (Form PCT/IPBA/416) 


International application No. 
PCT/US03/01333 


International filing date (day/month/year) 
15 January 2003 (15.01.2003) 


Priority date (day/month/year) 
15 January 2002 (15-01-2002) 


International Patent Classification (IPC) or national classification and IPC 
IPC(7): H01M 6/10 and OS CI,: 429/94, 29/623. 1 


Applicant 

QUALLION LLC 



This international preliminary examination report has been prepared by this International IVeltrainary 
Examining Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of ^ sheets, including this cover sheet. 



J/Tl This report Ls also accompanied by ANNEXES, i.e., sheets of the plescriprion, claims and/or drawings 
* which have been amended and axe the basis for this report and/or sheets co ntaining rectifications made 
before this Authority (see Rule 70.16 and Section 607 of the AihTnmstrarive Instructions under the PCT). 



These annexes consist of a total 



of J>* "sheets.. 



3. This report contains indications relating to the following items: 
Basis of the report 



Lack Of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or iridnstrial 
applicability; citations and explanations supporting such statement 
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I2SJ 
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□ 


IU 


n 


IV 




V 


is 


VI 


□ 


VII 


□ 


vra 


□ 



Date of subrnission of the demand 
14 August 2003 (14.08.2003) 



Name and mailing address of the IPEA/US 
Mail Stop PCT, Attn. 1PEA/0S 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Facsimile No. (703)305-3230 



Date of completion of this report 
22 October 2003 (22.10.2003) 



Authorized officer 
Patrick J. Ryan 
Telephone No. (703)308-' 




Form PCT/IPEA/409 (cover sheetXJuly 1993) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
t*CT/USG3/01338 



I. Basis of the report 



1. With regard to the elements of the imcnrattonal application:* 
I I the international application as originally filed. 

DK1 the description: 

pages 1-13 as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 



the claims: 
pages 14-29 



pages NONE 



pages 30-34 



pages NONE 



_± as originally filed 

_. as amended (together with any statement) under Article 19 
filed , with the demand 
filed with the letter of 



the drawings: 
pages 1-11 



pages none 



pages NONE 



as originally filed 

, filed with the demand 

_ t filed with the letter of . 



I | the sequence listing part of the description: 

pages NONE t as originally filed 

pages NONE filed with the demand 



pages NONE 



filed with the letter of. 



2* With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 
These elements were available or fttfnished to this Authority in the following language which is: 

[ the language of a translation furnished for the purposes of mternational search (under Rule23 . 1 (b)). 

I the language of publication of the international application (under Rule 48.3(b)). 

[~ the language of the translation furnished for the purposes of international preliminary exarnination(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

|" contained in the international application in printed form. 

I tiled together with the international application in computer readable form. 

I furnished subsequently to this Aumority m written form. 

|~ furnished subsequently to this Authority in computer readable form. 

1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furrnsherL 

The statement that the information recorded in computer readable form is identical to the written sequence listing 
has been furnished. 

4. The amendments have resulted in the cancellation of; 

the description, pages NONE 
the claims, Nos. NONE 
the drawings, sheets/fig NONE 

[~] This report has been established as if (some of) the aittendnients had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)}.** 
* Replacement sheets which have been furnished to the receiving Office in response to on invitation under Article 14 are referred to in 
this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70 J 6 and 70.17). 
** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 



Form PCT/1PEA/409 (Box I) (July 1998) 
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International application No. 
PCT/USO3/01338 



IV. Lack of unity of invention 



L In response to the invitation to restrict or pay additional fees the applicant has: 
["1 restricted the claims- 
[~j paid additional fees. 
PI paid additional fees under protest. 

neither restricted nor paid additional fees. 



2, Q This Authority found that the requirement of unity of invention is not complied with and chose, according to 
Rule 6S. 1 y not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requircnient of unity of invention is accordance with Rules 13-1. 13.2 and 13.3 is 



I I complied with. 

not complied with for the following reasons: 



i This application contains the following inventions or groups of inventions which art not so linked as to form a single general 
Inventive concept under PCT Rule 13. 1. In order for all inventions to be examined, the appropriate additional examination fees must 
be paid. 

Group XIV, claims 136-155, drawn to a positive electrode comprising a positive foil substrate, a slurry coating comprising CFx, 

Group XV, claims 156-159, drawn to a method of making an electrode comprising the steps of providing a foil substrate, fanning a 
slurry comprising CFx and coating die slurry onto the foil substrate. 

Group XVI, claims 160-163, drawn to a method of making an electrode comprising the steps of providing a foil substrate, forming a 
slurry comprising CFx, FTFB. carbon blade and carboxy methylcellulosc and coating the slurry onto the foil substrate. 

Group XVTI, claims 164-166, drawn to a method of making an electrode comprising the steps of providing a foil substrate and 
laminating lithium foil onto both faces of the substrate. 

Group XVIH. claims 167-169, drawn to a method of making an electrode comprising the steps of providing a foil substrate, 
laminating lithium foil Onto both faces of the substrate, providing a positive electrode and winding together the negative and posrtive 
I electrodes. 

The inventions listed as Groups XTV-XVffl do not relate to a single general inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13 2 they lack the same or corresponding special technical features for the following reasons: Group XIV requires a 
slurry coating comprising CFx, which is not required by other groups. Group XV requires a slurry coating comprising CFx and a 
foil substrate, which is not required by other groups. Group XVI requires a slurry comprising CFx. FIFE, carbon black and 
I carboxy methylcellulosc, which is not required by Other groups. Group XVTI requires laminating lithium foil onto both faces of the 
negative foil, which is not required by other groups. Group XVIII requires the laminating lithium foil onto both feces of the negative 
foil and winding the negative and positive electrodes, which is not required by other groups. 



4. Consequently, the following parts of the international application were the subject of international preliminary 
exarnination in establishing this report: 

I 1 all parts. 

[)^| the parts relating to claims Nos- M35 
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Form PCTAPEA/409 (Box IV) (Julyl998) 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US03/Ol33g 



V. Reasoned statement under Rule 66.2(a)fi0 with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting sucb statement 



1, STATEMENT 

Novelty (N) 

Inventive Step (IS) 

Industrial Applicability (IA) 



Claims 1-135 



Claims NONE 



_YES 
NO 



Claims 1*135 



Claims NONE 



_YES 
NO 



Claims 1-135 



Claims NONE_ 



_YES 
NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-9 meet the criteria set out in PCT Article 33(2X3). because the prior art docs not teach or fairly suggest the use of a hollow 
elongate mandrel closely fitted around a electrically conductive elongate pin for mechanically reinforcing the pin. 

Claims 10-27,33-42 meet the criteria set out in PCT Article 33(2H3), because the prior art does not teach or feirly suggest 
electrically connecting a first end of a first polarity electrode strip to an electrically conductive elongate pin and mounting a 
reinforcing mandrel to the pin. 

Claims 28-32 meet the criteria set out in PCT Article 33(2H3), because the prior art does not teach or fairly suggest an elongate 
reinforcing mandrel mounted on at lea&t a portion of an electrically conductive elongate pin. 

Claims 43-46 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest a storage battery 
comprising an electrically conductive case scaled by first and second end caps, an electrically conductive terminal pin, a flexible 
conductive tab electrically coupled to a second electrode proximate a first location at the seal formed between the second end cap and 
the case as recited in the claim. " 

Claims 47-55 meet the criteria set out in PCT Article 33<2>-<3), because the prior art docs not teach or fairly suggest a storage battery 
made by the steps of providing an electrically conductive terminal pin extending though a First end cap and electrically insulted form 
the case, forming a flexible conductive tab, and mounting the first end cap to seal the first wall opening and providing a second end 
cap of electrically conductive material as recited in the claim- 
Claims 66^80,96-108 meet the criteria set out in PCT Article 33<2)-<3), because the prior art docs not teach or fairly suggest a 
storage battery comprising a case comprising a peripheral wall defining an interior volume and an exterior volume of less than 1 cm 3 . 

Claims 81-95 meet the criteria set out in PCT Article 33C2K3), because me prior art does not teach or fairly suggest a storage battery 
comprising a case comprising a peripheral wall defining an interior volume and an exterior volume and having an external width of 
less than 3 mm. 

Claims 109-135 meet the criteria set out in PCT Article 33(2M3), because the prior art does not teach or lairly suggest a storage 
battery comprising a case comprising a peripheral wall defining an interior volume and an exterior volume and having a thickness of 
less than 0.25 mm. 

NEW CITATIONS — : 



Form PCT/IPEA7409 (Box V) (July 1998) 
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121. The electric storage battery of any of claims 109 - 1 15 wherein said case has a 
diameter less than 3 turn. 

122. The electric storage battery of any of claims 109 - 1 16 wherein said case is 
hermetically sealed. 

5 123* The electric storage battery of any of claims 109 - 1 17 wherein said battery is 

a lithium or lithium ion battery. 

124. The electric storage battery of any of claims 109 - 118 wherein said case 
comprises a titanium alloy. 

125. The electric storage battery of any of claims 109 - 119 wherein said case 
— 10 comprises stainless steel. 

126. A battery according to any of claims 1-18, 43-50, 55-5 7, and 60 -120 wherein 
one of the electrodes comprises CF X . 

127. A battery according to claim 126 wherein the electrode comprising CF* 
comprises: 

15 a positive foil substrate; and 

a slurry comprising said CF* coated on both faces of said positive foil substrate. 

128. A battery according to any of claims 1-18, 43-50, 55-57, and 60-127 wherein 
one of the electrodes comprises lithium foil. 

129* A battery according to claim 128 wherein said lithium foil is laminated on a 
20 portion of both faces of a foil substrate. 

- 130, A battery according to any of claims 1-18, 43-50, 55-57, and 60-129 wherein 
an outer layer of said electrode assembly comprises a separator. 



(replacement July 9, 2003) 
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10 



15 



131. An electrode assembly according to any of claims 28 - 33 wherein one of the 
electrodes comprises CF». 



comprising CF* comprises: 

a positive foil substrate; and 

a shiny comprising said CFx coated on both faces of said positive foil substrate. 

133. An electrode assembly according to any of claims 28 - 33 an d 131-132 
wherein one of the electrodes comprises lithium foil, 

134. An electrode assembly according claim 133 wherein said lithium foil is 
laminated on a portion of both faces of a foil substrate. 

135* An electric assembly according to any of claims 28-33 and 1 3 l-134jy herein 
an outer layer of said electrode assembly comprises a separator. 



a slurry coated on both faces of said positive foil substrate, wherein said coating 
comprises CF*. 

137»The positive electrode of claim 136 wherein said positive foil substrate comprises 
aluminum. 

138. An electrode assembly comprising: 
a negative electrode; and 

a positive electrode according to claim 1 36 or 137. 

139*The assembly of claim 138 wherein said negative electrode comprises a negative 
active material on a negative foil substrate. 

140.The assembly of claim 139 wherein said negative foil substrate comprises copper. 



132. 



An electrode assembly according to claim 131 wherein the electrode 





(replacement July 9, 2003) 
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141*The assembly of any of claims 13S - 140 wherein said negative active materia] 



142 . The assembly of any of claims 138 - 141 wherein said negative electrode comprises 
lithium. 

143. The assembly of any of claims 138 - 142 wherein said positive and negative 
electrodes are wound to form a jeUyrofiT^ 

144-The assembly of claim 143 further comprising an elongate pin around which said 
electrodes are wound. 

145. The assembly of claim 144 wherein said elongate pin is electrically conductive. 

146. The assembly of claim 144 wherein a portion of said pin forms a battery terminal. 

147. The assembly of claim 144 wherein one of said electrodes is directly connected to 
said pin. 

148. The assembly of claim 138 further comprising at least one separator separating said 
electrodes. 

149, The assembly of claim 148 wherein an outer layer of said electrode assembly 
comprises said separator. 

150, An electric storage battery including: 

a case comprising a peripheral wall defining an interior volume; 

an electrode assembly according to any of claims 138 to 149 mo unted in said interior 

volume; and 
an electrolyte. 

4 

151, The battery of claim 150 wherein said case peripheral wall defines an exterior width 
of less than 3 mm. 



partially covers both faces of said negative foil substrate. 



--3T 

(replacement July 9, 2003) 
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152.The battery of claim 150 "wherein said case has an exterior volume of less than 1 cm. 

153*The battery of claim 150 wherein said case has an exterior volume of less than 
0.5 cm 3 . 

154/Thc battery of any of claims 150 - 3 53 wherein said case is circularly cylindrical. 

5 1 SS.The battery of any of claims 1 50 - 1 54 wherein said case is hermetically sealed. 

(156.^ method for making an electrode comprising the acts of: 
providing a foil substrate; 
forming a slurry comprising CF»: and 
coating the slurry onto both faces of the foil substrate. 

10 157/The method of claim 156 wherein said act of providing a substrate comprises 
._J providing an aluminum foil substrate. 

158*The method of claim 156 wherein said act of forming a slurry comprises mixing CF*, 
polytetrafluoroothylene, carbon black, and carboxy methylcellulose. 

159.The method of claim 156, further comprising the act of compressing the coated foil 
15 substrate. 

method for making an electrode comprising the acts of: 
providing a foil substrate; 

forming a slurry comprising CF X , polytetrafluoroethylene, carbon black, and carboxy 
'-^ methylcellulosc; and 

20 coating said slurry onto the foil substrate/ 

161. The method of claim 156 wherein said act of providing a foil substrate comprises 
providing an aluminum foil substrate. 

162. The method of claim 156 wherein said act of coating the slurry onto the foil substrate 
comprises coating the slurry onto both feces of the foil substrate. 

(replacement July 9 S 2003) 
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l63.The method of claim 156, further comprising the act of compressing the coated foil 
substrate, 

(l64.$ method for making an electrode comprising the acts of: 
providing a negative foil substrate; and 
5 laminating lithium foil onto both faces of the negative foil substrate, leaving a portion of 

the negative foil substrate free of lithium. 

165.The method of claim 164 wherein said act of providing a negative substrate 
comprises providing a copper foil substrate. 

16&The method of claim 1 64 or 1 65 wherein the total electrode thickness is about 65 fim. 

10 ( s ^67,A niet * IQ ^ *° r making an electrode assembly comprising the acts oft 
forming a negative electrode comprising the acts of: 
providing a negative foil substrate; and 

laminating lithium foil onto both faces of the negative foil substrate, leaving a 
portion of the negative foil substrate free of lithium; 
15 providing a positive electrode; and 

winding together the negative and positive electrodes to form a spiral roll. 

168-The method of claim 167 wherein said act of providing a negative foil substrate 
comprises providing a copper foil substrate. 

169.The method of claim 167 or 168 wherein the total negative electrode thickness is 
20 about 65 jim. 
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